Isolation and assessment of signaling proteins from synchronized cultures during egg activation and through the egg-to-embryo transition in sea urchins.
Sea urchins are an excellent model system for investigating fertilization mechanisms and fundamental cell biological phenomenon such as release from quiescence, cell division, secretion, and basic signal transduction. The ease of gamete collection, fertilization, and culture is complemented by exquisite developmental synchronicity and the ability to carry out both large-scale biochemical studies and single-cell experiments. In particular, fertilization in echinoderms serves as a paradigm for a digital signaling event-a one-time only switch that launches the egg into the developmental pathway. Sperm-induced egg activation is dependent on the release of calcium from internal stores and subsequent effects on a myriad of cellular events such as exocytosis, cytoskeletal remodeling, and cell cycle reentry. Here we describe methods to investigate individual signaling proteins as well as global proteomic and phosphoproteomic changes involved in the initial steps of egg activation through the egg-to-embryo transition.